An assessment of extraction and assay techniques for quantification of calpain and calpastatin from small tissue samples.
Our objective was to evaluate whether small (biopsy-sized) samples could be used to measure calpain and calpastatin activities in skeletal muscle. The accuracy of different separation and assay methods for the quantification of calpains and calpastatin from small (1.0 and 0.2 g) skeletal muscle samples was tested. In Exp. 1, the LM was removed from six lambs, and a 50-g subsample was processed using the reference method (DEAE-Sephacel chromatography and casein assay). Subsamples (1.0 and 0.2 g) also were processed using the two-step separation (1 mL DEAE-Sephacel and bulk elution using 200 and 400 mM NaCl) and heated calpastatin methods; in both cases, fractions were assayed with Bodipy-labeled and [14C]-labeled casein microassays. Finally, casein zymography was used to separate and quantify the calpain proteases from 1.0-and 0.2-g samples. The values obtained after processing the 50-g sample using the reference method were judged most accurate, and the alternative approaches were compared with these. For each extraction and assay approach, we considered: 1) the effect of the sample size on the mean activity; 2) increased or decreased variation of data; and 3) the correlation relative to the reference method. Where possible, we compared the ratio of calpain to calpastatin activities determined using the alternative approaches with the ratios found using the reference method. These methodologies were further investigated in Exp. 2, where single homogenates from different tissues (heart, spleen, lung, and muscle) were assayed using the alternative approaches. Experiment 1 established that most of the approaches suffered from poor correlations and/or unacceptable variation. By using a large, homogenous sample in Exp. 2, however, we determined that this error was not due to the methodologies themselves. Therefore, the unacceptable variation found in Exp. 1 resulted from the small sample size, and we recommend that large tissue samples (e.g., 50 g) should be used for calpain and calpastatin activity measurements in skeletal muscle instead of small tissue biopsies (e.g., 0.2 and 1.0 g).